Background: Barriers to accessing perinatal health services in New Zealand remain a significant problem, especially for Māori and rural populations. Information technologies and telehealth can facilitate the distribution of health-related information and promote provider engagement during the perinatal period.
INTRODUCTION
The growth of internet connectivity and mobile phone use in New Zealand has led to an increase in social media and mobile application (app) use. A recent report identified that the smartphone is the nation's most popular device, with an increase of ownership from 48% in 2013 to 70% in 2015 (Research New Zealand, 2015) . Additionally, 91% of smartphone owners reported using their mobile device daily and half report using it more than they did the year before, most of whom (86%) use it to connect to the internet. Furthermore, 87% of those aged 18-34 years, 75% of those aged 34-54 years and 58% of those aged 55 years or older use social media apps (Research New Zealand, 2015) . These rates are predicted to continue to rise with increasing access to the internet. For example, an additional 134,115 people who identified as Māori gained access to the internet between (Statistics New Zealand, 2013 . However, the ability to Rethinking engagement: Exploring women's technology use during the perinatal period through a Kaupapa Māori consistent approach 2008; Lindberg, Axelsson, & Öhrling, 2009; Lund et al., 2014) . Technology use can provide opportunities for increased access to perinatal healthcare.
Access to quality healthcare during the perinatal period is important and can affect both the mother's and the baby's health outcomes (World Health Organization, 2017) . The perinatal period starts at 154 days of gestation and continues until seven days after birth; so related healthcare is provided throughout pregnancy, birth and postpartum (World Health Organization, 2017) . Although this care is publicly funded nationally and therefore at no cost to the consumer at the point of care, many Māori women experience other access barriers. For example, Corbett, Chelimo and Okesene-Gafa (2014) identified that the odds of late booking for antenatal care are six times more likely amongst Māori women compared to New Zealand European and other ethnic groups. Makowharemahihi et al. (2014) reported that the young Māori women who participated in their research found that a lack of adequate information on navigating perinatal pathways to discover their choices for primary care providers and nominating a lead maternity carer (LMC) delayed their access to antenatal care. Such barriers can result in unequal health outcomes between those who can easily navigate the pathways and those who struggle to.
Health inequities are also exacerbated by Eurocentric health systems that often fail to incorporate Māori values, practices and concepts of health (Reid & Robson, 2007) . Valued concepts of health for many Māori include whānau (extended family structures) and holistic and traditional practices such as herbal remedies and massage (Cram, Smith, & Johnstone, 2003; Jones, 2000) . The collectivist whānau ora (healthy families) approach includes immediate family, extended family structures and the wider community, whose interconnectedness facilitates wellbeing longevity through future generations and also provides reciprocal support and access to resources (Cram et al., 2003; Durie, 2006; Jones, 2000) . Wellbeing is understood to exceed physical health and incorporates a harmonious unity of physical, spiritual and mental health (Cram et al., 2003; Durie, 2006; Jones, 2000) . Including these concepts of health in perinatal healthcare practice is important in reducing inequitable health outcomes for Māori.
Inequities are also evident, with Māori being over-represented in the group that suffers stillbirth, neonatal and maternal mortalities, and with Māori women being almost three times as likely as nonMāori to die from suicide (Perinatal and Maternal Mortality Review Committee, 2017) . Likewise, more Māori women, when compared with non-Māori women, report barriers to breastfeeding, including a lack of professional support, culturally irrelevant information, feeling pressured by health providers, conflicting advice, and cultural insensitivity (Glover, Manaena-Biddle, & Waldon, 2007; Glover, Waldon, Manaena-Biddle, Holdaway, & Cunningham, 2009 ). Respect for the woman's culture, values, beliefs and background was also found to influence her choice of LMC (Ministry of Health, 2015) . These disparities and experiences demonstrate the need for partnership with Māori communities and advocacy of Māori-led research within health contexts to identify interventions that address barriers to perinatal care and promote the longevity of tāngata whenua. One such area is the use of technologies, to deliver appropriate health-related information and to facilitate provider engagement during the perinatal period.
The aim of our study was therefore to explore the perceptions and use of technologies by women who were pregnant or new mothers/ caregivers, and their partners, who utilised Kaupapa Māori perinatal health services (services based on Māori philosophies, values and practices of pregnancy and birthing).
METHODS
The study applied a qualitative Kaupapa Māori consistent and interpretive approach. The University of Auckland Human Participants Ethics Committee approved the study in 2017 (Reference 019135), which included the participating district health board's (DHB's) locality approval (Reference 2017-11).
Kaupapa Māori consistent research
Kaupapa Māori research (KMR) provides a critical analysis of power relationships, centralises Māori paradigms and aims to improve the wellbeing of Māori through collaborative research with Māori communities (Malpas et al., 2017; Mane, 2009; Pipi et al., 2004) . A Kaupapa Māori consistent methodology was employed, as two of the three researchers were non-Māori (Malpas et al., 2017) . Although this research approach aligns with the principles of pure KMR by centralising Māori paradigms, language and values, negotiations must be undertaken to ensure that ownership and benefits are maintained for Māori (Malpas et al., 2017; Smith, 1992) . Consultation was undertaken with Māori researchers and the DHB to collaboratively design the research. The project was also reviewed and supported by the Tōmaiora Māori research unit at The University of Auckland, and followed their policies for culturally safe research practices (Tōmaiora, 2015) .
Data collection
Conversational interviews were conducted with a total of nine participants in a small, rural Northland town. These were undertaken in groups of two or three participants. Conversational interviews in pairs and a triad allowed for the interviews to resemble an informal kōrero (conversation) that reduced ambiguity and increased opportunities for clarification (Eggleton, Kearns, & Neuwelt, 2017) . The inclusion criteria for participants were: (1) being pregnant, identifying as new mothers/caregivers, or their partners, (2) residing in Northland and (3) engaging with Kaupapa Māori perinatal services. An equal explanatory sampling model was applied, meaning that at least half of the participants self-identified as Māori (Te Rōpū Rangahau Hauora a Eru Pōmare, 2015) . This aligns with KMR by ensuring that the research captures Māori perspectives, voices and experiences, targets inequities experienced by Māori and is as effective at promoting health outcomes for Māori as it is for non-Māori (Te Rōpū Rangahau Hauora a Eru Pōmare, 2015).
Interviews were conducted during a two-day Kaupapa Māori antenatal programme that was free to attend. Transport was also organised from the wider area. The programme offered a holistic alternative to western biomedical practices by teaching attendees how to incorporate Māori philosophies and practices relating to perinatal health throughout this period. Sessions focused on pregnancy, birth, labour, breastfeeding and car-seat safety, but also included dental health, nutrition and maternal wellbeing.
A kaimahi (Māori health worker) who had established relationships within the community helped to organise the interviews by liaising between the researcher and the attendees and assisted with maintaining Māori authority and guidance of the research (Pipi et al., 2004) . The kaimahi outlined the project, introduced the researcher, invited participants to be interviewed and ensured there was a private and quiet room in which to conduct the interviews. Interested participants approached the researcher who set up a time for the interview. Information sheets were provided to all participants and signed consent forms were gathered before the interviews commenced. The interviews were semi-structured, audio-recorded and lasted around 30 minutes. Interactions with participants respected manaakitanga (hospitality/respect) through koha (gifts/acknowledgements), food and prayer (Jones, Crengle, & McCreanor, 2006; Mead, 2003) . To protect the confidentiality and anonymity of the participants, the name and location of the antenatal programme have been removed from this report and all participants were assigned pseudonyms.
The interview questions were written on paper and given to participants to ask one another (Table 1) . This practice helped shift the power dynamic from the researcher to the participants, thus shifting control to the community, as consistent with KMR practices (Mead, 2003) . 
Data analysis
The audio-recorded data were transcribed verbatim. The transcriptions were transferred to a coding sheet in Excel (14.7.1), where sentences were clustered to form codes and codes were clustered to form themes (Braun & Clarke, 2006 ). An inductive thematic analysis was conducted by the authors (Māori and nonMāori researchers) to maintain the participant's mana (authority) and minimise the possibility of misinterpretation. This was achieved through continuous re-reading of the codes to identify, summarise and organise recurring themes, and for links between the research objectives and themes to be made (Braun & Clarke, 2006; Thomas, 2006) .
FINDINGS
There were nine participants in this study (Table 2) , seven women and two men. The age range of the participants was 18 to 46 years. The gestation time for the pregnant women ranged from 29 to 35 weeks. Credibility and reputability Most participants were able to discern credible and reputable tools and acknowledged that incorrect information is often shared online. Participants defined credibility as the trustworthiness of the information, whereas reputability referred to the extent to which the source was recognised as an esteemed health-related organisation.
The Ministry of Health and its services were regarded as reputable and were believed to distribute credible information. Credibility was questioned when there was a lack of references provided, when information was out-dated or irrelevant to the New Zealand healthcare system, and in advice shared among Facebook group members. Aroha and Hana exemplified this by recalling that some women sought diagnoses on Facebook, rather than seeing a doctor. 
Barriers
Barriers were related to the technologies or the experience of using them. Participants reported technology-related barriers such as complexity, lagging (slow responses by the device) and a need for up-to-date devices and data. Hana emphasised the complexity of setting up a patient portal system.
I've just found it's a real pain in the ass to set it up, so I never really followed through with it! They gave me this huge pamphlet, you know, and I just can't be bothered with it!
Obstacles pertinent to the experience of engaging with tools were related to whakamā (being shy/embarrassed) and privacy concerns. Aroha and Hana reported that whakamā was aggravated when talking on the phone as they primarily communicated by text messaging.
Aroha: I get nervous talking to anybody on the phone! … Making appointments for anything, it's not my thing. I don't like doing it.

Hana: It makes us sound like the most pathetic people... but actually, like everything you do now is just typing on your phone.
Nico and Larissa emphasised privacy concerns whereby they encountered personalised advertising on Google and Facebook that was based on previous searches done on the device. This was particularly alarming to Larissa who had not released pregnancyrelated information on Facebook but found expectant "mothersto-be" advertisements appearing on her Facebook when she used it:
I'll tell you something that sort of freaked me out... I am on Facebook but I'm not the type of person to announce on Facebook that I'm having a baby... so the Facebook world technically doesn't know that I'm having a baby, but um on my timeline it always comes up with ads promoting mother things, like expectant-mothers-to-be, and this never happened before. But it is now because I'm researching this stuff on my phone.
Improvements
Some recommendations from participants were made for what they perceived to be improvements for the technologies they used. Aroha and Hana suggested that being able to text LMCs, rather than only talking on the telephone, would improve accessibility as women may feel less whakamā. Kamaia reported being dependent on internet data to access perinatal health-related information online, thus suggested access to "more data". Lastly, Larissa suggested more use of visual content in video blogs (Vlogs):
I think people are more attracted to visual things and stuff, than just seeing someone sit there and talking, which can be boring.
Facilitators
Access
Regarding the various technologies, participants liked the convenience, cost-effectiveness, ease-of-use, and the ability to obtain information instantly. Technologies, such as texting that allowed for quick access to LMCs, assisted communication and engagement with health services. Personal convenience and physical access were emphasised, as the ability to seek information online traversed geographical barriers and overcame the need to travel or wait for clinic opening hours. Participants also acknowledged that technologies allowed midwives to communicate when it was most convenient for them, as they often have busy schedules. Aroha reinforced how these aspects influence accessing health care:
I understand that a lot of mums probably don't have cars, don't travel, don't drive, which would make it harder, you know, if you've got more than one child, but that's where social media comes in.
Emotional
Emotional facilitators were explained through the promotion of hinengaro (mental wellbeing) and whakamana (confidence). This was evident by relief and confidence replacing worry, as the ability to quickly talk to a provider through technologies was reassuring. Participants called Healthline or texted their midwife about their concerns, especially during their first pregnancy as they knew they could gain an "end result" quickly. Reassurance was reported regardless of whether the situation was an emergency, and participants were generally informed that everything was fine, as Miranda explained:
Having my first baby, some of the pains or discomforts I'm feeling and I don't know if they're normal or abnormal, whether to worry about them or not, so I text questions through. Usually it's just a text back saying it's normal.
DISCUSSION
Technology use during the perinatal period by Kaupapa Māori health service users was explored in the context of Māori values and philosophies. The study identified a range of online tools and services that were being used to gain health-related information during the perinatal period. It also identified which technologies were being used to communicate with midwife LMCs and to book appointments. The tools and services were synergised with existing care and the knowledge of each user's midwife LMC, so were valued by participants.
As women increasingly gain internet access and use mobile devices, it is useful for midwives to be aware of the range of tools and services being used, and how they may be used to complement the care and information they provide. LMC midwives may be one of the few professional groups who use text messaging for contact and support, due to the demographic needs of their clients.
A Māori-centred approach was important in this study to identify barriers to healthcare and ensure that services are responsive to Māori (Reid et al., 2017) . This was evident in the sub-themes of kanohi ki te kanohi and knowledge sharing amongst whānau, which are influential determinants of health for indigenous populations (Cram et al., 2003; Durie, 2006) . Indigenous health scholars reinforce the importance of friendly interactions and the inclusion of cultural values such as kanohi ki te kanohi in promoting rapport and creating meaningful relationships and safe spaces for communication (Cram et al., 2003; Mead, 2003; van Herk, Smith, & Tedford Gold, 2012) . Participants highly valued the different connection they felt meeting with their LMC in person and reflected this by speaking about being able to "hug" their provider and the "natural flow of energy" that they felt when communicating personally. Encounters as such have been described as "high tech, high touch" or achieving the balance between humanness and technology (Ho, 2010) . Finding a balance when employing technologies is important, to ensure that some processes in healthcare delivery are simplified whilst the relevance of in-person providers is not lost (Ho, 2010) . Maternity care requires regular assessment of both maternal and neonatal health so will always require physical assessment through faceto-face appointments. This study has identified that information technologies can be used to supplement, but should not be used to replace, face-to-face appointments.
Conversely, appointments limited to a physical space may invite barriers as some healthcare professionals struggle to create respectful environments (Eggleton et al., 2017) , although participants reported that their midwife was able to establish nurturing environments. Previous research shows that successful engagement with health professionals is jeopardised by poor communication, conflicting advice and provider behaviour that is insensitive to cultural differences (Glover et al., 2007; Makowharemahihi et al., 2014) . This can result in women distrusting health professionals and create barriers to engagement with healthcare professionals and the support and care they provide (Glover et al., 2007) .
Identifying issues such as lagging and complexity as barriers to using technologies was consistent with previous research by Rojjanasrirat, Nelson and Wambach (2012) and Seguranyes et al. (2014) . However, other findings were novel. The concept of whakamā, is rarely applied to telehealth. Younger participants described feeling anxious about talking on the phone and felt more confident texting or messaging their midwife LMC. Eggleton et al. (2017) (MCNZ, 2016) . Regardless, the Midwifery Council emphasises that midwives should not avoid text messaging, as many households do not use landlines and it is easier to connect with women in hard-to-reach communities and can improve relationships and care through the ability to send supportive texts and promptly communicate reassuring test results. Consequently, despite some challenges for the midwifery profession, texting may increase women's confidence in navigating the health system due to greater opportunities to exchange questions and answers, clarify understanding, and receive reassurance.
Unexpectedly, participants did not comment on the affordability of technologies. This may suggest that participants were already connected to the internet or were a relatively privileged cohort. Given that Northland is a fairly deprived area and Māori, as with many other indigenous peoples, experience greater levels of deprivation than their non-indigenous counterparts, affordability could be considered for future interventions and research (National Health Committee, 2010).
Facilitators for telehealth use during the perinatal period, such as convenience, cost, ease-of-use, instant information, reassurance and confidence were also consistent with previous studies (Entsieh et al., 2015; Friesen et al., 2015; Gund et al., 2013; Hod & Kerner, 2003; Jareethum et al., 2008; Lindberg et al., 2009 ). Our study revealed that technology might benefit providers too, as participants assumed that communicating through technologies was more convenient for their midwife. Prolonged interactions can be explained through an asynchronous communication model, whereby information exchange is not actively simultaneous, such as email rather than talking on the phone (Venes, Fenton, & Patwell, 2017) . This form of communication is becoming more popular within the health sector, due to an increased use of telehealth, patient demand and preference, a changing health market and easily facilitated consultations (Wilson, 2003) . Advantages of asynchronous communication in health systems tend to focus on user benefit, thus it was interesting that participants also considered their midwife's convenience. This finding suggests that users may be aware of their provider's workload, therefore addressing the fear of many providers regarding increased workload due to more easily accessible communication (Bardsley, Steventon, & Doll, 2013; Taylor, Coates, Wessels, Mountain, & Hawley, 2015) . This reinforces the need both for perinatal health providers to up-skill and embrace information technologies and for the inclusion of both providers and service users in future research on telehealth use.
Participants had selected their own electronic information resources and appeared to be satisfied with the quality of their selection. Most were able to discern credible and reputable tools but acknowledged that incorrect information is often shared online, especially in Facebook groups. This raises the question of midwife LMCs being able to support their clients' selection and use of these technologies. Technologies emerge, change and disappear rapidly, making it challenging to keep up to date with relevant apps, websites, Vlogs and other services. It is possible for midwife LMCs to assist their clients in selecting resources by using the Mobile App Rating Scale created by Stoyanov et al. (2015) or inviting staff at healthnavigator.org.nz to rate selected apps, or to check that websites are approved by Health on the Net Foundation (2018). While it is useful for midwife LMCs to prescribe apps and websites, it is not necessary to do so. Knowing how to identify apps and websites selected by their clients as trustworthy and of high quality may be more useful than prescribing.
STRENGTHS AND LIMITATIONS
This study provided Māori and non-Māori perspectives to telehealth, illustrating that health services should be responsive to Māori. It helped to inform the participating DHB on a group of their service users' engagement with telehealth and can be used to improve perinatal services and contribute towards interventions to reduce inequities in maternal and infant mortality.
As an exploratory study with a small sample size of nine participants that was limited to Northland, findings are neither entirely transferable nor generalisable. Despite this, the study centralised Māori values and was conducted collaboratively so that it is meaningful to Māori (Smith, 1992) . This study may encourage more non-Māori researchers to apply Kaupapa Māori consistent research in partnership with Māori.
CONCLUSION
The study has demonstrated that information technologies play an important role in minimising barriers to perinatal healthcare by facilitating the distribution of health-related information and promoting provider engagement. It also identified barriers and facilitators that prevented or enabled engagement with these technologies and, ultimately, access to information and effective communication. The findings suggest that the available online tools and services are generally adequate, from the standpoint of our sample, and that Māori health values such as whānau and kanohi ki te kanohi are important for successful perinatal healthcare delivery via telehealth. More research is needed to explore how widely technologies influence pregnant women and their health care.
Key messages
• There are often barriers for Māori and rural populations to accessing care during or following pregnancy.
Technology can help reduce these barriers by making health information more accessible.
• Researchers explored the use of technology with nine participants using Kaupapa Māori methodology.
• Health technology is effective and responsive to Māori; however, values such as whānau (extended family structures) and kanohi ki te kanohi (face-to-face interactions) need to be incorporated and respected.
